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(54) VIDEO PROCESSOR 
(57)Abstract: 

PURPOSE: To simplify a circuit by sharing an optical distortion 
correcting circuit part and an electronic zoom circuit part. 
CONSTITUTION: A microcomputer 11 receives a designated 
electronic zoom magnification, sends this zoom information to an 
optical system 1 and performs optical zoom control. At the same time, 
the microcomputer 1 1 sends a zoom coefficient showing this zoom 
information, H address pitch corresponding to the zoom magnification 
and V address pitch to a read control circuit 12. Based on this 
information, the circuit 12 performs electronic zoom processing and 
sends signals for performing the correction processing of optical 
distortion to an image memory 5 and an interpolation circuit 6. Then, 
by generating a read address corresponding to the distortion of an 
image in the image memory 5 from the circuit 12 and reading the 
image memory 5 with this read address, the image for which optical 
distortion is corrected can be obtained. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the image processor which has the amendment function of 

optical strains, such as an electronic zoom function and an optical lens, about an image processor. 

[0002] 

[Description of the Prior Art] Since there is aberration in an optical lens, it will become the image in which optical 
strain occur in the photographic subject optical image by which image formation is carried out to an image sensor 
through an optical lens, consequently a video signal also has distortion. As optical strain, there are "yarn firewood mold 
distortion" as shown in drawing 9 (A), and "slack mold distortion" as shown in drawing 9 (B). These distortion is 
distortion in which the image information which should be in the location originally shown by the dotted line carries 
out image formation to a continuous-line location in drawing 9 . 

[0003] As amendment processing which amends distortion of the video signal accompanied by such optical strain, a 
video signal is changed into a digital signal, it writes in an image memory, and there is processing which amends 
optical strain on image memory by reading according to distortion, and shifting and reading the address. 
[0004] For example, in drawing 10 , if there is no distortion by the optical lens, suppose that the image of the shape of a 
grid which should be memorized like a dotted line in an image memory is memorized by optical strain like a 
continuous line. When reading this image data from an image memory, the image data memorized at c points by the 
timing which should read C point similarly in the image data memorized at b points by the timing which should read a 
B point in the image data memorized by the timing which should read an A point at a points is read. By carrying out 
like this, the bent image shown as a continuous line is read as an image of the shape of a grid of the origin which does 
not have distortion shown by the dotted line, and optical strain are amended. 

[0005] The example block diagram of a configuration of the conventional image processor which has this kind of 
amendment function is shown in drawing 1 1 . Image formation of the photographic subject image is carried out to the 
image sensors 2, such as CCD, through the optical system 1 of an optical lens etc. The image by which image 
formation is carried out to this image sensor 2 contains the above-mentioned optical strain, and is changed into an 
electronic signal with an image sensor 2. Processing predetermined in the image pick-up process circuit 3 is performed, 
and the signal from an image sensor 2 is supplied to A/D converter 4 as a video signal. The video signal changed into 
the digital signal by A/D converter 4 is memorized in an image memory 5. The writing and read-out timing of a signal 
to an image memory 5 are controlled by the light control circuit 10 and lead control circuit 12 A. The speed signal 
generator circuit 9 generates the criteria timing signal of the equipment actuation concerned, and supplies it to the TG 
circuit 8, the image pick-up process circuit 3, and the light control circuit 10. The TG circuit 8 sends out the read-out 
timing signal of the direction of a horizontal (H) from the speed signal generator circuit 9, and the direction of a 
perpendicular (V) to an image sensor 2. The light control circuit 10 controls the write-in timing to the image memory 5 
of the video signal from A/D converter 4. 

[0006] A microcomputer 1 1 receives signals, such as zoom information from optical system 1 , and controls lead 
control circuit 12A that the above-mentioned optical strain should be amended based on the amount data of 
amendments stored in the amount ROM 19 of amendments. The amount of amendments of amendments which 
becomes settled beforehand about each part of a screen, for example, the amount which becomes settled in the relation 
between the continuous-line location of drawing 9 and a dotted-line location, is stored in the amount ROM 19 of 
amendments for every service condition of a lens. In this way, after interpolation processing is carried out in an 
interpolation circuit 6, the signal read from the image memory 5 by the lead signal outputted from lead control circuit 
12A that optical strain should be amended is changed into an analog signal by D/A converter 7, and is outputted. The 
image processor with this optical-strain amendment function is indicated by JP,4-61570,A. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, the conventional image processor memorized the 



yideo signal with optical strain to the image memory, stored the amount of amendments for every pixel according to 
optical strain in ROM beforehand, was read based on the amount of amendments read from ROM according to optical 
strain, and has amended optical strain with the address. 

[0008] Moreover, in the image processor like the above, it has the electronic zoom function which carries out 
adjustable [ of the magnitude of an output image ] in many cases by changing the pitch of the read-out address of the 
image data memorized in the image memory. However, in the conventional image processor, since optical-strain 
amendment and two or more processings in which an electronic zoom function is realized are performed in the discrete 
line, there is a problem that a circuit scale becomes large. 

[0009] Then, the purpose of this invention is to offer the image processor which realizes optical-strain amendment and 

an electronic zoom function on a scale of the minimum circuit. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the image processor by this 
invention A conversion means to change into the image data corresponding to this video signal the video signal which 
carried out photo electric conversion of the image by optical system, and obtained it, A distorted amendment means to 
face carrying out by writing in or reading the image data based on the above-mentioned conversion means to the 
storage means concerned, and to give the 1st amendment corresponding to distortion of the image by the above- 
mentioned optical system to these image data, It has an adjustment means to season the 1 st above-mentioned 
amendment with the 2nd amendment for avoiding that the image corresponding to the image data after amendment 
deviates from the predetermined field in a screen, and is constituted by the 1st above-mentioned amendment. 
[0011] 

[Function] Simplification of a circuit is enabled by constituting from this invention so that the optical distortion 

amendment circuit section and the electronic zoom circuit section may be shared. 

[0012] 

[Example] Next, it explains, referring to a drawing about the example of this invention. Drawing 1 shows the example 
configuration block Fig. which makes the processing circuit which performs an electronic zoom function and an 
optical-strain amendment function serve a double purpose. In drawing 1 , the configuration section to which the same 
sign as drawing 1 1 is given is the configuration section which has a function similarly. In drawing 1 , a microcomputer 
1 1 receives the specified electronic zoom scale factor, and it sends out the zoom multiplier S which shows this zoom 
information, H address pitch corresponding to a zoom scale factor, and V address pitch to the lead control circuit 12 
while it sends out this zoom information to optical system 1 and performs optical zoom control. In the lead control 
circuit 12, while performing electronic zoom processing based on such information, the signal for performing 
amendment processing of optical strain is sent out to an image memory 5 and an interpolation circuit 6. 
[0013] An example of the optical strain property about the relation between the relative distance (%) from the optical 
axis in a zoom lens and distortion rate D (%) is shown in drawing 2 (A). Here, an axis of abscissa shows the relative 
distance from the optical-axis location when making 1/2 of the die length of the diagonal line of the measuring area of 
an image sensor into 100%, and an axis of ordinate shows distortion rate D. here, when the image which should carry 
out image formation of the definition of distortion rate D to the point which relative-distance r separated carries out 
image formation to r' by optical strain, it is shown in drawing 2 (B) ~ as — D= (r'-r) / rxlO0% (1) 
It carries out. although a property is changed with a focal distance f, so that r becomes large — distortion rate D - large 
— becoming - this property -- for example, — D=s M and r2 (2) 

It can come out and approximate and is from a formula (1) and (2). (3) r 1= r (1+s 1 and r2) 

It becomes. Here, s" and s' are multipliers determined with a focal distance, and are set to s -s'7100. That is, if the 
image which should be carried out image formation to the point which relative-distance r Is separated from the optical 
axis on an image sensor by the formula (3) is carrying out image formation to double (l+s ! and r2) detached building 
**** Q f r ky 0 ptj ca i strain, it can lead. 

[0014] If the point P which relative-distance r Is separated from the optical axis on an image sensor is considered on 
memory, as shown in drawing 3 (A) and (B), in the case of an NTSC signal, the ratio of an image sensor in every 
direction will be about 3:4, and will consider the case where a video signal is memorized to the field memory of 
240x768. the relative distance r on an image sensor ~ a memory top - for example, — supposing it is horizontal and is 
R pixels ~ a perpendicular direction ~ if - it will become R/2.4 pixel and will be expressed with the number of pixels 
in which the horizontal direction differed from the perpendicular direction. Then, the vertical number of pixels will be 
multiplied by the conversion factor k 2.4, if it is this example, and it enables it to convert the distance on an image 
sensor into the number of pixels of memory, as the horizontal direction and the perpendicular direction called R pixels 
the relative distance r on an image sensor on memory. 

[0015] Here, as shown in drawing 4 , the case where the point which should be carried out image formation to the point 
P which relative-distance r Is separated from the optical axis on an image sensor is carrying out image formation to 



poipt P[ of relative-distance r ? ] ' by the optical strain is considered. The physical relationship of P on the memory when 
considering as x 1 pixel in x pixels and a perpendicular direction, and considering as the location of y 1 pixel 
perpendicularly horizontally about the location of y pixels and point P' from the main coordinate of the memory which 
hits the optical axis on an image sensor about Point P, and P' is searched for. 

[0016] It is thought from a formula (3) that point P' is separated from twice (l+s 1 and r2) and a main coordinate from 
Point P. If r is expressed with the magnitude on memory here r=cx {x2+(ky)2} (4) 

It can come out and express, c is a constant determined with the magnitude of an image sensor, and the number of 
pixels of memory. Moreover, a main coordinate (l+s 1 and r2) to double detached building ****** j s s j nce ^ distance 
of each level and a perpendicular direction is also double (l+s f and r2) detached building ****** from Point P in point 
P\ (5)x'=x(l+s' andr2) 
y'=y(l+s'andr2) (6) 

It becomes. From a formula (4), (5), and (6) x'=x[l+s' and c2 {x2+(ky)2}] (7') 
y'=y [l+s f and c2 {x2+(ky)2}] (8') 

Here, it is s'c2. If it collects with a constant s x -x [1+S {x2+(ky)2}] (7) 
y'=y[l+S {x2+(ky)2}] (8) 

It becomes. Moreover, S becomes the multiplier which becomes settled with a focal distance. 

[0017] It is shown that the image data which should be memorized to level and a perpendicular direction by x and the 
pixel P (x y) y Left is memorized from the main coordinate of memory by pixel P' (x 1 , y f ) which is separated from twice 
[ {1+S (x2+ (ky) 2)} ] as many x 1 as this and y' core coordinate with optical strain, respectively so that clearly from the 
above-mentioned formula. [ of x and y ] Therefore, as explanation was given [ above-mentioned (in the conventional 
example) ], when reading image data from memory, optical strain will be amended if the image data memorized by the 
timing which should read P points at P' point is read. 

[0018] Although the operation of the square root r= (x2+y2) will enter by the theorem of 3 square one in the above- 
mentioned example if the distance r from the optical axis on an image sensor is expressed with the pixel x of memory, 
and y, at this example, it is an optical-strain property like a formula (2) D^s" and r2 Since it approximated, the 
operation of a square root and the operation of a square negate each other, and the scale of an arithmetic circuit 
decreases. Since especially the operation of a square root requires a circuit scale, effectiveness is large. 
[0019] The example of a circuit of the lead control circuit 12 in this example is shown in drawing 5 . In drawing 5 , 
first, in order to perform electronic zoom processing, H address pitch data (in the case of 2 double zoom, it is 0.5) from 
a microcomputer 1 1 and V address pitch data (in the case of 2 double zoom, it is 0.5) are supplied to H address pitch 
generating circuit 1202 and V address pitch generating circuit 1204, respectively. H start address generating circuit 
1201 and V start address generating circuit 1203 are circuits for generating a processing starting address, in this 
example, "0" is generated as a start address, respectively and these addresses are latched to latch circuits 1205 and 
1207. As for H start address generating circuit 1201, H address pitch generating circuit 1202, V start address generating 
circuit 1203, and V address pitch generating circuit 1204, the mode switches with a mode selection signal. The address 
pitch outputted from H address pitch generating circuit 1202 and V address pitch generating circuit 1204 is latched to 
latch circuits 1206 and 1208. The data which latch circuits 1205, 1206, 1207, and 1208 answered the perpendicular (V) 
synchronization pulse, operated, and were read from each latch circuit are supplied to each one input terminal of a 
selection circuitry 1209, an adder 121 1, a selection circuitry 1212, and an adder 1214. The output of adders 1211 and 
1214 answers a horizontal (H) synchronization pulse and V synchronization pulse, respectively, and is supplied to the 
other input terminals of the selection circuitries 1209 and 1212 which switch and output this input. That is, at the time 
of a start, selection circuitries 1209 and 1212 output the data from latch circuits 1205 and 1207, and switch and output 
the data from adders 1211 and 1214 from a next address. The output of selection circuitries 1209 and 1212 is latched 
by latch circuits 1210 and 1213, respectively, and a latch output is outputted as a zoom output signal, respectively 
while answering Clock CLOCK and H synchronization pulse and being supplied as other inputs of an adder. This 
configuration is indicated by JP,2-250469,A. 

[0020] The address of the pitch unit which becomes settled by such configuration according to a zoom scale factor 
from the zero (0 0) which is the start address set up in H start address generating circuit 1201 and V start address 
generating circuit 1203 is outputted from latch circuits 1210 and 1213. From these latch circuits, it is generated as the 
horizontal read-out timing address and the vertical read-out timing address. The read-out timing of an image memory 5 
is the same as the scan of television, and is read from the upper left to the lower right. If system of coordinates are set 
up as shown in this drawing (A), a core will be set [ the upper left ] to (xO, yO) by a zero (0 0) and the lower right by 
(2x0, 2y0). 

[0021] To a formula (7) and (8) considering the main coordinate of an image memory 5 to be a zero, as shown in this 
drawing (A), as for the read-out timing address supplied from latch circuits 1210 and 1213, the upper left serves as a 
zero. Therefore, it is necessary to carry out zero migration so that this supplied address may serve as distance 



information from the main coordinate address (xO, yO). The zero slip block circuit A performs this zero migration, and 
consists of the arithmetic circuits 1215 and 1216 which subtract the main coordinate address values xO and yO from the 
address value from latch circuits 1210 and 1213, respectively. System of coordinates turn into system of coordinates as 
shown in this drawing (B) as a result of this zero migration processing. 

[0022] next, distance operation:x2+ [ in / by the distance operation block B / a formula (7) and (8) ] (ky) -- two It 
performs. After squaring Input x with a multiplier 1217, it is inputted into an adder 1218, after the multiplication of the 
input y is carried out to a transform coefficient k with a multiplier 1219, it squares with a multiplier 1220 and the 
output of multipliers 1217 and 1220 is added with an adder 1218. 

[0023] distortion -- a scale factor -- an operation - a block - c -- a formula - (-- seven -) (— eight -) - inside -- [-- 
one — + — S ~ {-- x2 — + - (-- ky --) -- two -} --] — calculating - a circuit - it is - a multiplier — 1221 — distance -- 
an operation - a block - B - from - supplying -- having - {-- x2 - + -- (-- ky --) - two - } — a microcomputer -11- 
- from — supplying - having - a zoom lens ~ a focal distance -- becoming settled - a focal distance — a multiplier — s 
~ taking advantaging - an adder 1222 - setting - this multiplication output -- "1" - adding — outputting . 
[0024] A formula (7), x' of (8), and y' are called for by the multipliers 1223 and 1224 of x' and y' operation block D. 
multipliers 1223 and 1224 -- the output of an adder 1222 - receiving -- **** from subtracters 1215 and 1216 - the 
multiplication of last x and y is carried out, respectively. 

[0025] In this way, by adding x' and y' core coordinate address value, respectively, since x' and y f which were called for 
are the address of xy coordinate when making a core into a zero as shown in this drawing (B), and the actual zero of an 
image memory 5 is the upper left as above-mentioned, in the adders 1225 and 1226 of zero slip block E, a coordinate is 
returned, as shown in this drawing (C). 

[0026] Through the above processings, if it reads, and the address is generated and an image memory 5 is read in this 
read-out address, the image according to distortion of the image of an image memory 5 with which optical strain were 
amended can be obtained. 

[0027] If the optical-strain property in explanation of the above-mentioned example can be approximated by various 
formulas and approximated to a higher order term, approximating in a higher precision is possible. In addition, in the 
above-mentioned example, although read-out control of memory amended optical strain, of course, this may be 
performed by write-in control of memory. In the above example, after performing electronic zoom processing, the 
example which performs distortion amendment is explained, but after performing distortion amendment, of course, it 
can constitute also so that an electronic zoom may be performed. 

[0028] It is easy to produce a yarn firewood mold among the above optical strains at the time of the Tel side actuation, 
and easy to produce slack mold distortion at the time of the Wide side actuation. Here, in having performed only this 
distorted amendment actuation at the time of slack mold distortion generating, the point A of the corner of the original 
image field (rectangle region picturized actually) upper left section shown in drawing 6 becomes what (it deviates) is 
moved to the outside of the above-mentioned rectangle region like drawing 7 . Therefore, although this drawing slash 
section field is actually picturized by the optoelectric transducer, it will be displayed on a screen. Since it carries out by 
seasoning optical-strain amendment and coincidence with an electronic zoom by this invention that this should be 
coped with and a screen is made to reduce, it is possible to display the whole image pick-up field in a predetermined 
screen. What is necessary is not to make an electronic zoom scale factor into a small value, and just to set it as an about 
0.65-time value especially, in the example of extent which can display the whole image pick-up field at least, i.e., 
drawing 8 . 

[0029] The hardware configuration for that is the same as the configuration of drawing 5 , and the value of 1.5 is set up 
as a pitch for a zoom scale-factor setup set as the H address pitch 1 1 generating circuit 1202 and V address pitch 
generating circuit 1204. As actuation at this time, while the microcomputer which inputted the f value in the time 
concerned calculates the amount of amendments for the distortion amendment based on this f value, H and V output the 
pitch for the electronic zoom for displaying the whole image pick-up field according to this. 
[0030] 

[Effect of the Invention] As explained above, according to the image processor by this invention, increase of a circuit 
scale is controlled, an electronic zoom and an optical-strain amendment processing facility can be realized, and 
miniaturization and low-pricing are enabled. 



[Translation done.] 



.<19)0*B4$jJlF/? (JP) (12) & H Hfe =^ & (A) (ll)*1iWra&IS## 

#H¥7-67025 

(43)&§BB ¥^7^(1995)3^100 

(5i)inta e wrnmn m*«Ji*# fi «***®Bf 

H0 4N 5/232 Z 
5/228 Z 



*f*S©& 1 OL i9D 





H»¥5-213809 


(71)tHJHA 


000000376 










(22)ffl«B 


¥/£ 5-^(1993) 8JJ30B 




JfcK«S*£&tt$-«2TB43#2*J 






(72)3fiB# 





















(54) i&wv>&m mammm 



(57) [gift] 




J— 


o 




1— 



(2 

1 

at. 

com 2 <7>*E£±ai£> i owec mm-hwm&m. t , 

[0001] 

mz^mmwrnrnzm-t a . 

[0002] 

i>oB«fc3r-?TL£9„ 3t^m*tLXi±. 09 
(A) t^ri^^ r^^^i^j (b) ^ 
-$-<k3& rftS^a^j Ztihmfrli. 09 (c 

[0003] j; a 5 wmncom.*- 

LTvvxz-r^ixmfrfttzttzxm&j^vt 30 
[0004] mm. aioicswc. ^pyxKj: 

SHiT^S .I<DB&T-?£B&;><*y*>£>M 

[ 0 0 0 5 ] 0 1 1 ta. zcmcoffiiEmmifrt&m 
iiWt^sisfts. s»*F2*»&«>©-stt, m 



^^7-6 7 02 5 

2 

-h^3Vhn-;M^12ACJ:oTSMI3*i&. SS 

o-;HslB10te»&^-?,. TG|i|B8fcL SSG08& 
9*>£.<7)*¥ (H) 3f|fik fitt (V) JifaO)m?>-#,L9 

[0006] v-fayi Hi, 5£¥3U*>£><oX-Atil 
fg^l^gtt. »E*ROMi9fc*lfr&*LTV*4 

mEM.f-^izm^xim^m^mit't^K y- 
v^yyn-fms&i 2A&tmr&. ffluEMROMi 
9cii, u>xco&m^m$iz, wmnsuizowc^ 

H3ybn-;H5jgSl 2Aj&»&HajS*i4y-Kfi#fc 

.to. 3g¥3&*£«EEt"t<Mftj<%y 5*^^as$ 

^4-6 1 5 7 09&W£R&;3*L'a*&. 
[0007] 

EltL. ^3K^M^fcl5t3t#B«ftO*liE*i&RO 
[0 0 08] 4fc, JJB0tfD$WUSraiEI^V)-C 

Bax^'jtietisiiT^i.Bmx-^^^ajL 

[0009] fiT. *HBB^aWli. Tfe^M^ffilES. 
«rai*«HIW-SC:fc(c*5. 

[00 10] 

LTKB*«x-^t:±iB3K^^(c J: 6«<%E*fcatKL 

fc» 1 ^aiE^^-i. SMffliE^afc . ±IES 1 OWEfc 



(3) 



*tm i 7-67025 



[00 11] 

[ft#n ^mix-it. mwm*-mE®i&m<?m?x- 
mmfczmfet brut,. 

[00 12] 

J+. SX-Aiffffi^^^l^tfiLT3^X-A$lJ9|* 

D= (r' -r) /rXl 00% 



t.y^£y-F3ybu-yP0ffii2fcgai-r&„ 
Kraybo-jHUSSl 2Ti4. .Tii&tfOtiWBK^vvt 
m^X-AJOJIi&ff o 1 1 fcCXSiSAtfOTEWlHf 
a titbcrm^tm®* * y 5 1 6 (ca/B-^ § . 
[ 0 0 1 3 ] 02 (A) {c« x X-AU^XfctiWS,* 

m*t>am*ttm (%) t^^D <%) towst:-? 

14. SifcS^M&ffi<?>*f ftttO 2#?> 1 * 1 0 
*U:fcS. 02 (B) 



(i) 



D=s" • r 2 

•esett-es.aa) . (2)*^ 

r ' = r ( 1 + s ' -r 2 

s'Stfs' »±fluiaBlt:J:oTitt£ 

s' = s" /l 00 

fe-rs . 04 0 . * ( 3 ) ic i 0 . «waPF±*wen*» 

r 2 )fc*ft*^£fc»fftl/a»4fc* 



r<9 ( 1 + s 

[0014] im$^±(^m^^mtmrmtvk& 

P?:X^:'JJiT-#xSfc. 03 (A) , (B)fcSs?\fc 
{4fc4^3 : 4T&9. B*flMI^£24 0X7 6 8CD7 

offitt£ftri4. x*y±Ti4fl;itf7k¥#fiTRH* 
fzk^ht. Sifcfr|6|T'*4R/2. 4BSfc^r 1 ). 

■5. tit. £13rAaH$&tc. ^co05T-*>Wf2. * 

r = cX {x 2 + (ky ) 2 

Ml + s' • r 2 ) femtiT^&k^o^kte. ZilisW 

x'=x(l + s' • r 2 ) 



(2) 

) (3) 

*4k^->fciij«!i»k*j|ifc. fiitttrip|fct> 
[0015] 04ts-ri5t. 

tflHfr&lflSffi* r »l*yfi[P tcWM"** £#5£?S 
6, ^Ptco^TJiSmS^i^^tcA^SX^UW 

30 ffia. ap' tov»T«*wifiitx' mm. mm ft 

[001613(3) *»£>&P' 14. ^P±0 (1 + 
s' r 2 ) tp>bmmfrt>ffitlT^&k%Z-t>tl 
5. rSpC^UitfXfc&ST^-ri: 



iU4) , (5) 



1T\ s 



y' =y ( 1 + s' 
( 6 ) frt, 
x ' — x 

y' =y 

X ' =x 

y ' =y 



> (4) 
ft^fico*^ aEfrftcoiESKt, ( 1 + s ' 

(5) 

) (6) 



)fggi 



[1+s' 
[1+s' 



<x 2 



+ (ky) 2 
+ (ky) 2 



> ] 

> ] 



[1 + S <x 2 + (ky) 2 > ] 
[1 + S <x* + (ky) 2 } ] 



(7' 

(8' 

(7) 
(8) 



♦ [0017] J^a^HJte/KcJ: o X^E 'Jco^t 
♦50 Sfffrfttx . y«futB*P(x, 



(4 

5 

y ) KfEttSfiS^B&T-^i. #¥£»fcJ:D* 
tl-Ftlx, yco { 1 + S (x 2 + (ky ) * ) } fg<£> 
x' . y' +^g*^^n.^M*P ' (x- . y' ) 

[0018] Ju£nsfc0«fcfcvvt. mm^r±ffmm^ 
^nmmrz^vvmmx., yxm-ts^ir^m 10 
tio. r= ( X 2 + y 2 ) t^tz^nwnmmpx 

= s" ■ r* kifi«lLfc<0'C» ¥*««^fc 

[0019] H5££L J8Qimzi$m 'J-h'ny b 

0- yHHSSl 2OHK0ttfii;3*i'a>&. 05fcfc^ 
T. jfcf, ^FX-vMSlfcfTdfc*. v>f nvi i*» 
6*>HTb'l'Xe*'f-T-* (2fgX-A<7>*§£J;i0. 

5 ) k VTFWCvff-^ ( 2fi5X-AcDi§£tt 20 
0. 5) -e^mHTHUXtr-y^^IUSSl 2 0 
2kV7Hl/Xt yfiSte«l 2 0 4£ffit&2;h.& < , 
HX?— hTKl^Xf^lHlRl 2 0 1 fcV^-hTK 

1- X^BSS 1 2 0 3 fi. Jtja^jT K VXSr^-TS 

*«T«4-€-n.*H "0" £X?-F7K 
WXfcl/CjfetU £*l&rFl'XfcL 5-yf-lll»12 
0 5fcl207tC7-y^§ilS„ HXjr-hTYUXft 
£@ftl201 % HTKl'Xtr y^felllJ&l 2 0 2. 
VX^-hTKl^X^4i|BllSl 203. VTHU-Xtf-y 
f^fe£l9Kl 2 0 4<±. t-HSJKli^tioT^-b* 30 
ftKDOlfcb*. HTH^t-y^tIslg§12 0 2i:V 
7h'l/Xtf7 -H64H» 1 2 0 4 & HWJ 3*L* 7* F 
Xti/fli 5>y^-|eI8&1206tl208{cl7-yf-$ 
5-yf0*&12O5, 1206, 1207K.T/1 
2 0 8fi. Slfi (V) HHWXfcl6SLT»ft*U * 

&12 0 9. JBJW121 1. afiKHIK12 12, tag 
Sl 2 1 4a**i-&i<^A3jJB7£fttt3fL&. 19 
912112:121 40itiAtt. (H ) Fl 

^^xfcV»^X(CJE^LT-OA*^W)lftx 40 
ifc*ri-£3KBB I209hl21 2<0ftAAJB?t:« 
teSftS. W*>. SlffllelSS 1 2 0 9 . 1 2 1 2fcL X* 
-MS. 5>yf-@S5l 2 0 5, 1207*»^c0t-^S- 
iH*U OTFlsXfr&tttQgSl 2 11, 1 2 1 4*> 

fe<OT-^s«»)iiias*-rs. msimi 209k 1 

2 12 ^tB^ti. Ztl^tly >y ^-iniffi 1 2 1 0 k 1 2 1 
3T7-yf-3fU 7-yf-fti*<±^tL-ftl^Oy^CLO 
C Kk H ^ wx(cj»LT3WHKHRWJk 

fr0»*fllttl;L fSH¥2 - 2 5 0 4 6 9 KiK^fTC^ 50 
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6 

h. 

[0020] zcoxd^mmzx*). ux?-ytyv 

xmm& 12 0 1k VX?- h T FWX»£B» 1 2 

0 3-?S3e£*utX*-h7FUXT-$)&JK£ ( 0 , 

0 ) «>&X-Affi¥£ftbT££ 6 tr 7fffi<07 FV 
Xj&*5-y*-|3l*l 2 1 0k 1 2 1 3*»£>atf)£*l.S., ' 
ix^^ y^lHjB*^J±7kWl6|<7)gg^aiL^>f svrr 
HWXkSE*|6)<0^a5L^-f * VfTYVXh LX 

w&zmm (a) fDiottsse-r&k. £jbp££ 

(0, 0) , (2x0. 2y0) t, <x 

0, yO) k&S. 

[002 1] 5$ (7), (8) liMflM^U 5<7>>*i4>ffi 
S^JS^ifc^-i.T^&<7)t^L. 9 >y^-@S 12 10k 

1 2 1 sa^ea&sixsg^aiL^ s^tkwx 

PIH (A)cr)J:oiztE±j)m)!Zt%->X^h. Lfc 
#->T. £<0£&£:h.;tTKl'Xa*. (HjJSgrFWX 

(xo, yo)frt>coMm®t*&j:oiz. mmm 

M^^»5:lltfrSt>0-e. ^y^HIg&l 2 1 0k 1 2 
xO, y0^m-fix«tS«mtHjiffil21 5kl21 
(B) tc*t-<t9=S:ffi^k^S„ 

[00223 mz. &mmn7av?Bx\ s (7) k 
(8) iztev&mmw.: x 2 +- (ky) 2 zmtt 
a*x«38^i 2 1 7x~mzixMk. mmi 

2 1 8(CA^$tl. A*y{«tg:Sl 2 1 9T^g|&& 
kk«a$ioX:a. 3RS2§12 2 0T-ZS3ix, m%s 

1 2 1 7 fc 1 2 2 OcoaJWiJllSiS 1 2 1 8-CMC3iX 

[0023] ^^*g|aryny 9 c(i. ^ ( 7 ) k 
(8)t><0[HS|xH(ky)i |] ^1:^ 

mx\ mms 1 2 2 1 t<t oK^a^D y ^ b 

££2*1.6 { X 2 + (ky) 2 > t^ayi l*^fit 

l&S^X-AUyX<^iffiJg|t; J: 

Stales i&^t, Jlffl[S1222(CtJV^. s^caj^j 

t "1" itm.Lxta^&. 

[0024]^(7) k (8)£7>x' ky' fct x' , 
y" S?»rn y^D£7)S^12 2 3kl2 24tJ;0 
*ft(?>^„ «SSI1 223k 1 2 24ti. Jn*g£l2 

2 2(7)tU^tJtLT. JSSESS1 2 1 5kl2 16*^ffi 

h x k y £*it-? . 
[0025] ,1 0 LXl£tbt>1xrz x ' ky' Ji, RH 
(B) t^-tidt^'Q^M^k Utk£WxySiitf) 
rK^xr^»). frawkfc 1 ). HfiMt'JscoiQiio 

S^J±t±T'J>&cOT, M^#»^o.y^E<0jll^l 
2 2 5k 1 2 2 6ttJ^T. m^x' , y' ff^ffi 
^TKUXfflSrJpili-tSiktJ: OisS$r|slH (C) iz 
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[0026] t3±0)iittm£itl,X* Bfi^tU5 
[0027] J^IQfe^iJlH^tfctt^^S^ttti 

UK ^ttE£ff&^T*^m?X-A£fr3J?£*> 
[0028] fifi£*>tt&*&3E»«>3 *>. £SJ±T 

mz$it%\,\ t~x\ K&mMfrmimzzcQmcrffi 
jEiw^^^tTo/stoTJi. meiz^tif^^comm 
mm (imizimzti&mmm) iL±Mmu<r>& 
m7nmiz±smijmmcmMizmr?& cm 20 

mm^izx-iTimizmiZixz^&iz&A&bt, 

ffirtfc^TS i k *M«gT'J>5 . X-Afgspfct 

ffeP&3?C&&8K« -f^*>*»08co^|-C{±. 0. 6 5 

[0029] ^•(OftftWN-H^iTSfiEli^ 05<DflS 30 
JfcfcN— T-£>*k 20 
2 1 V7 F WX tf -y f-f^lHlK 12 0 4 fc^5£-f & X- 

£{fc£fi^l>*:*<Dm^X-Afflc9tfy?-&H, Vfc 
[0030] 
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[01 1 *miizi&f&mmmwco-mi&m£*m 
[02 1 *m\vmmwfc*mmz>i3t><ox-j±v 

[03 ] ^BflcoHitPW^SriJiBff -S,^«><0HT'J> 

[04 ] *mmmm>mimt?>fzv><mx'b 

[05] 0lfcr^i-SlfflWc:J3»tS« : PX-AM^tjK 

¥m.*mjE®.m*mm-& mvmx*>& „ 

[06] ft^^*T'&&£&MS*£^0T*&&. 
[07] H6(2i??fc£^»fCttU Z-rtEMME. 

[ 08 ] #ffeBJjfc J; 0 @ 7 fcSirf ± 3 S^ffllBA^ tfcv* 

[09] %S38§A0M*7kiW?hh. 

[010] Xil%&^oMiE£RQf-£^A03H?<b 

[0ii] f&feaftflusseaa^rci? ?0t*> 
*. 
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